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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pneumatic tire 
simultaneously improving three performances, rolling 
resistance performance, compartment noise(R/N) 
performance, and straight running maneuvering stability 
performance. 

SOLUTION: Tread rubber has a center region rubber across 
a tire equator face and different types of both-side region 
rubbers continued thereto, the both- side region rubber has a ^ 
composite rubber layer constitution of an outer rubber layer 
and a different type inner rubber layer, a dynamic storage 
elasticity EA' of the center region rubber has a larger value 
than the dynamic storage elasticity EB' of the outer rubber 
layer, and the inner rubber layer has the physical property 
tan 50.1 or less. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A radial carcass reinforced over between [ which has a tread part, and a sidewall part of a 
couple and a bead part of a couple which stand in a row on the both sides, and laid these each part 
underground in a bead part ] bead cores. In a pneumatic tire which has tread rubber which is provided 
with a belt which strengthens a tread part with a periphery of this radial carcass, and constitutes a 
tread part from two or more sorts of rubber compositions. Have tread rubber and center region 
rubber which faces across a tire equatorial plane, and both-sides field rubber of another kind which 
stands in a row to this rubber this both-sides field rubber, a rubber layer of a method of the outside 
of a tire radial direction — among those, it having composite rubber lamination with an another kind 
rubber layer of a direction, and under temperature of 30 **, frequency of 50 Hz, and a test condition 
of 1% of a dynamic strain, A dynamic storage modulus (E^') of center region rubber, A pneumatic tire, 
wherein it compares with a dynamic storage modulus (Eg') of a way rubber layer outside a both-sides 
field, it has a bigger value and an inner direction rubber layer of a both-sides field has physical 
properties whose tandelta on temperature of 60 **, frequency of 50 Hz, and a test condition of 1% of 
a dynamic strain is 0.1 or less. 

[Claim 2]A tire indicated to Claim 1 which compares a dynamic storage modulus (Eg') of a way rubber 
layer with a dynamic storage modulus (Eq') of an inner direction rubber layer outside a both-sides 
field, and has a bigger value under a test condition of the above-mentioned dynamic storage modulus. 

[Claim 3]A tire indicated to Claim 1 in which center region rubber has a dynamic storage modulus 
(E^') of 12 or more MPa under a test condition of the above-mentioned dynamic storage modulus, 
and a way rubber layer has a dynamic storage modulus (Eg') of 11 or less MPa outside a both-sides 
field, or 2. 

[Claim 4]A tire indicated in any 1 paragraph of Claims 1-3 in which a method rubber layer of outside 

occupies a gauge of 60 to 90% of within the limits, and an inner direction rubber layer occupies a 

gauge of 10 to 40% of within the limits to a tread rubber gauge of a both-sides field. 

[Claim 5]A tire which indicated center region rubber in any 1 paragraph of Claims 1-4 which have the 

tread part width of 10 to 20% of within the limits of grounding width of a tread part. 

[Claim 6]A tire which indicated a belt to Claim 1 which has a tread part hoop direction arrangement 

organic fiber code layer more than a wrap couple for a both-sides end of a code intersection layer 

more than two-layer, and this code intersection layer from a method of the outside of a tire radial 

direction. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especialiy this invention relates to the pneumatic tire which raised rolling- 
resistance performance, a sound (it is called a load noise and following R/N) in the car, and 
rectilinear-propagation steering stability about a pneumatic tire and the radial-ply tire containing air 
with which a passenger car, a light truck, etc. present the purpose for spending of a compact vehicle 
comparatively more at details. 
[0002] 

[Description of the Prior Art]The pneumatic tire used for the compact vehicle described at the 
beginning is required to be in the level excellent in each of many performances, such as rolling- 
resistance performance, a sound (R/N) in the car, and rectilinear-propagation steering stability. 
Therefore, many of many of these improved efficiency means are proposed conventionally. 
[0003]For example, a means to apply what is called a cap/base structure to tread rubber is well 
known as a rolling-resistance improved efficiency means, i.e., a low rolling-resistance-ized means. . 
This structure makes tread rubber two-layer, and excel in the cap rubber of an outer layer at wet 
performance or towage performance. Rubber with a comparatively large value of tandelta is applied, 
the value of tandelta is comparatively small, for example, a hysteresis loss is a small thing for which 
tandelta appropriates 0.1 or less rubber at 60 ** at base rubber of a inner layer. 
[0004]It is the fact which the tire provided with the tread rubber of this cap/base structure has 
contributed to low rolling-resistance-ization as it is. However, shear rigidity is low, as a result when 
transmitting the grip force received by the tread of a tread part to a belt, a time lag arises, and base 
rubber for realizing sufficient low rolling-resistance performance brings about rectilinear-propagation 
steering stability and the fault to which the steering performance in a minute steering angle falls 
especially. 

[0005]The above-mentioned cap/base structure are crossed to tread part overall width, and a means 
to apply a cap/base structure only to the tread rubber portion of the part both-sides field except a 
tread part center region in addition to this is also known. This another structure is proposed from the 
contribution of rolling resistance of the shoulder region of a tread part being high. 
[0006]Rubber with low hardness or dynamic-storage-modulus E' is small to the above-mentioned cap 
rubber, for example, it is proposed by the reduction means of the sound (R/N) in the car, for example 
that E' applies the rubber of 1 1 or less MPa at 30 **. However, even if it uses cap rubber, it has the 
problem of the transfer lag of the power which base rubber still mentioned above. If high hardness 
rubber thru/or high dynamic-storage-modulus E' rubber are applied to cap rubber for this problem 
solving, the problem to which oscillating riding comfortability performance and rolling-resistance 
performance fall will arise. 

[0007]As a reduction means of other sounds (R/N) in the car, a way is covered by the reinforcement 
cord layer of a special couple outside the both-sides end of a belt, the structure which strengthens a 
belt both-sides end is proposed, and it is known that this structure is effective in in-the-car sound 
(R/N) reduction. However, since the rigidity of a belt center section compares with the rigidity of a 
side part and becomes smaller, this kind of strengthening belt structure is accompanied by the 
problem that rectilinear-propagation steering stability falls. 
[0008] 

[Problem(s) to be Solved by the Invention]In conventional technology, as explained in full detail 
above, if it is going to raise one performance in rolling-resistance performance, a sound (R/N) in the 
car, and rectilinear-propagation steering stability, the problem that residual performance degradation 
is obliged arises, and a means to solve this problem completely is desired today. 
[0009]Therefore, an object of especially the invention indicated to the Claims 1-6 of this invention is 



to provide the pneumatic tire winich was described at the beginning and which can raise 
simultaneously three performances of rolling-resistance performance, a sound (R/N) in the car, and 
rectilinear-propagation steering stability about the pneumatic tire of a compact vehicle 
comparatively. 
[0010] 

[Means for Solving the Problemjln order to attain the above-mentioned purpose, an invention 
indicated to Claim 1 of this invention, A radial carcass reinforced over between [ which has a tread 
part, and a sidewall part of a couple and a bead part of a couple which stand in a row on the both 
sides, and laid these each part underground in a bead part ] bead cores, In a pneumatic tire which has 
tread rubber which is provided with a belt which strengthens a tread part with a periphery of this 
radial carcass, and constitutes a tread part from two or more sorts of rubber compositions, Have 
tread rubber and center region rubber which faces across a tire equatorial plane, and both-sides field 
rubber of another kind which stands in a row to this rubber this both-sides field rubber, a rubber 
layer of a method of the outside of a tire radial direction — among those, it having composite rubber 
lamination with an another kind rubber layer of a direction, and under temperature of 30 **, frequency 
of 50 Hz, and a test condition of 1% of a dynamic strain. Dynamic-storage-modulus E^' of center 
region rubber. It compares with dynamic-storage-modulus Eg' of a way rubber layer outside a both- 
sides field, and has a bigger value, and an inner direction rubber layer of a both-sides field is a 
pneumatic tire, wherein tandelta on temperature of 60 **. frequency of 50 Hz, and a test condition of 
1% of a dynamic strain has physical properties which are 0.1 or less. 

[0011]It is a value calculated in accordance with a method by which above-mentioned dynamic- 
storage-modulus E/, Eg", and tandelta were indicated to a test method of JIS K 7198 (1991) here. 
The same may be said of dynamic-storage-modulus E^' described below. 
[0012]About an invention indicated to Claim 1, like an invention indicated to Claim 2, dynamic- 
storage-modulus Eg' of a way rubber layer is compared with dynamic-storage-modulus E^' of an 
inner direction rubber layer, and has a bigger value outside a both-sides field under a test condition 
of the above-mentioned dynamic storage modulus. 

[0013]About Claim 1 and an invention indicated to 2, like an invention indicated to Claim 3, center 
region rubber has dynamic-storage-modulus E/ of 12 or more MPa under a test condition of the 
above-mentioned dynamic storage modulus, and a way rubber layer has dynamic-storage-modulus 
Eg' of 1 1 or less MPa outside a both-sides field. 

[0014]Like an invention indicated to Claim 4 about an invention indicated to Claims 1-3, Like an 
invention indicated to Claim 5 about an invention which a method rubber layer of outside occupied a 
gauge of 60 to 90% of within the limits, and an inner direction rubber layer occupied a gauge of 10 to 
40% of within the limits to a tread rubber gauge of a both-sides field, and was indicated to Claims 1-4, 
Center region rubber has the tread part width of 10 to 20% of within the limits of grounding width of a 
tread part. According to grounding width indicated to be grounding width here to JATMA YEAR 
BOOK (1999), a chapter of general information, and a definition of term, pneumatic pressure of 
regulation in description considers it as the highest pneumatic pressure corresponding to maximum 
load capacity, and regular mass is made into maximum load capacity. It is below the same. 
[001 5]A belt is provided with the following like an invention indicated to Claim 6 about an invention 
indicated to Claim 1. 

A code intersection layer more than two-layer. 

It is a tread part hoop direction arrangement organic fiber code layer more than a wrap couple from a 
method of the outside of a tire radial direction about a both-sides end of this code intersection layer. 

t0016] ^ ... ^ 

[Embodiment of the Invention]Hereafter, this embodiment of the invention is described based on 
drawing 1 . Drawing 1 is a sectional view of the pneumatic tire of this invention. The pneumatic tire 
(henceforth a tire) 1 is provided with the following in drawing 1. 
Tread part 2. 

The sidewall part 3 of a couple and the bead part 4 of a couple which stand in a row on the both 

sides. 

[0017]The tire 1 is provided with the following. 

One or more plies and the example of a graphic display which are prolonged over between [ which 
was laid underground in the bead part 4 ] bead core 5 are the radial carcasses 6 of 1 ply. 



It is the belt 7 to the periphery of the radial carcass 6. 

The radial carcass 6 reinforces each part 2-4 of the above, and the belt 7 strengthens the tread part 
2. The radial carcass 6 comprises the ply which becomes the rubber covering radial arrangement of 
organic fiber codes, such as nylon cords, a polyester cord, and a rayon code. The radial carcass 6 
shown in drawing 1 is provided with the folded section 6t which turns up the surroundings of the bead 
core 5 outside from the inside of the tire 1. 

[0018]The tread part 2 is provided with the tread rubber 8 constituted from two or more sorts of 
rubber compositions. The tread rubber 8 is provided with the following. 
Rubber 8A of the center region Rc which sandwiches tire equatorial plane E. 
Rubbers 8B and 8C of the both-sides field Rs. 

The rubbers 8B and 8C stand in a row to the rubber 8A along tread part 2 hoop direction. The 
rubbers 8A, 8B, and 80 comprise the rubber composition of another kind, respectively, the rubbers 
88 and 8G of the both-sides field Rs — the rubber layer 88 of the method of the outside of a radial 
direction (henceforth a radial direction) of the tire 1 — among those, it shall have composite rubber 
lamination with the rubber layer 8C of a direction The rubber 8A consists of a single rubber 
composition, and couples directly the rubber 8A and the rubber layer 8C with the belt 7. 
[0019]The relation of the dynamic storage modulus described below between the way rubber layers 
88 shall be realized here outside the rubber 8A of the center region Rc, and the both-sides field Rs. 
That is, under the temperature of 30 **, the frequency of 50 Hz, and the test condition of 1% of a 
dynamic strain, dynamic-storage-modulus E^' of the rubber A of the center region Rc is compared 
with dynamic-storage-modulus Eg' of the way rubber layer SB outside the both-sides field Rs, and 
has a bigger value. 

[0020]The inner direction rubber layer 8C of the both-sides field Rs shall have physical properties 
whose tandelta on the temperature of 60 **, the frequency of 50 Hz, and the test condition of 1% of 
a dynamic strain is 0.1 or less. At this point, the inner direction rubber layer 8C is equivalent to 
conventional base rubber, and therefore, outside the both-sides field Rs, dynamic-storage-modulus 
Eg' of the way rubber layer 88 shall be compared with dynamic-storage-modulus Eq' of the inner 
direction rubber layer 8C, and shall have a bigger value. 

[0021]Now, when slip angle 1 degree is given to the slick tire which rolls under loading, The relation 
between the grounding width position of tread part 2 tread to ground and the lateral force (side force) 
to generate is solved by actual Measurement Division, the lateral force generated in a grounding 
center region so that cleariy from drawing 2 in which the result is shown as a plot diagram compares 
with the lateral force generated in a both-ends field, and it turns out that it is remarkably large. The 
lateral force generated as the whole tire is expressed with the area (N) surrounded by a plot diagram. 
The numerals e are the straight lines on a tire equatorial plane. 

[0022]The tire 1 provided with the tread rubber 8 described above, First, based on the plot diagram 
shown in drawing 2 , since dynamic-storage-modulus E^' of the rubber 8A of the center region Rc of 
the tread rubber 8 is the maximum in the tread rubber 8, it turns out that it can generate and the 
lateral force at a minute steering angle with the big tire 1 is excelled in rectilinear-propagation 

steering stability. 

[0023]Next, the input from a portion with high tread ground pressure of the tread part 2 under the 
loading of the tire 1 had influence dominantly, and in the case of the radial ply tire, the ground 
pressure of the both-sides field Rs compared with it of the center region Rc, and, as for the sound 
(R/N) in the car, solved the higher thing. 

[0024]Therefore, even if the affecting degree to a sound (R/N) in the car arranges the rubber A of 
high dynamic-storage-modulus E^' to the small center region Rc, Outside the both-sides field Rs, 
dynamic-storage-modulus Eg' of the way rubber layer 88 and dynamic-storage-modulus Eq of the 
inner direction rubber layer 80 compare with dynamic-storage-modulus E^' of the rubber A of the 
center region Rc, and are alike in it being a smaller value, and an in-the-car sound (R/N) level 
reduces the tire 1 more. 

[0025]Even if it finally arranges the rubber 8A of high dynamic-storage-modulus E^' to the center 
region Rc, The method rubber layer 8B of outside absorbs the rolling-resistance increment, and 
further dynamic-storage-modulus E^,' of the inner direction rubber layer 80 of the both-sides field 
Rs, When it compares with dynamic-storage-modulus Eg* of the way rubber layer 8B outside the 
both-sides field Rs, and it is a smaller value and tandelta of the inner direction rubber layer 80 is 0.1 
or less, low rolling-resistance performance of the tire 1 improves. 



[0026]As stated above, the tire 1 provided with the tread rubber 8 can raise these 3 performance 
simultaneously, without making all of three performances of rolling-resistance performance, a sound 
(R/N) in the car, and rectilinear-propagation steering stability into a sacrifice. 
[0027]As for the value of each upper dynamic storage modulus, that the rubber 8A of the center 
region Rc has dynamic-storage-modulus E^' of 12 or more MPa, and the way rubber layer SB has 
dynamic-storage-modulus Eg' of 1 1 or less MPa outside the both-sides field Rs under the above- 
mentioned test condition actually suits the improvement in simultaneous of said three performances. 
Especially application of the rubber 8A of the center region Rc with dynamic-storage-modulus E^' of 
12 or more MPa demonstrates the rectilinear-propagation steering stability which can be detected 
also with a common driver. 

[0028]Here, in less than 1 2 MPa, since rectilinear-propagation steering stability, especially the 
rectilinear-propagation steering stability in a minute steering angle fall here, dynamic-storage- 
modulus of the rubber 8A of the center region Rc is improper. If dynamic-storage-modulus Eg' of 
the way rubber layer 8B exceeds 1 1MPa outside the both-sides field Rs, since rolling resistance will 
increase and an in-the-car sound (R/N) level will go up, it is improper. 

[0029]That the method rubber layer 88 of outside occupies the gauge of 60 to 90% of within the 
limits, and the inner direction rubber layer 8C occupies the gauge of 10 to 40% of within the limits to 
the gauge of the tread rubber 8 in the both-sides field Rs suits the improvement in simultaneous of 
said three performances. 

[0030]Since rolling resistance will increase if rectilinear-propagation steering stability falls [ the rate 
over the gauge of the tread rubber 8 ] here at less than 60% about the gauge of the method rubber 
layer 88 of outside and a rate exceeds 90%, all are improper. Since rectilinear-propagation steering 
stability will fall if rolling resistance increases in less than 10% in the rate over the gauge of the tread 
rubber 8 and a rate exceeds 40% about the gauge of the inner direction rubber layer 8C, all are 
improper. 

[0031]The rubber 8A of the center region Rc shall have two tread parts of 10 to 20% of within the 
limits of the grounding width (previous explanation is followed) of the tread part 2. It is the width of 
the center region Rc shown in this width, i.e., drawing 1 . and each **** is located on a flat surface 
parallel to tire equatorial plane E. Thereby, the improvement in simultaneous of said three 
performances will become much more positive. 

[0032]Since rolling-resistance performance and a sound (R/N) in the car will stop at undesirable 
performance if it becomes insufficient [ less than 10% of the grounding width of the tread part 2 ] 
rectilinear-propagation steering stability's improving the rubber 8A of the center region Rc and it 
exceeds 20% here, all are improper. 

[0033]In order to aim at reduction of a sound (R/N) in the car further, here, As shown in drawrngj., 
as for the belt 7, having the tread part 2 hoop-direction arrangement rubber covering organic fiber 
code layer 9 more than a wrap couple (the example of a graphic display is a couple) from the method 
of the outside of a tire radial direction suits the code intersection layer 7-1 more than two-layer (the 
example of a graphic display is two-layer), 7-2, and the code intersection layer 7-1 and the both- 
sides end of 7-2. 

[0034]The rubber coated cord of each class points out the laminated constitution which crosses 
mutually on both sides of tire equatorial plane E in the code intersection layer 7-1 and 7-2, and a 
steel cord suits this code. Preferably the hoop direction arrangement organic fiber code layer 9 one 
or more Two or more organic fiber codes, For example, suppose that it is good either to consider it 
as the layer which carried out spiral winding of the strip whose width, such as nylon cords, a 
polyester cord, and a rayon code, is 4-1 5 mm, or to use the layer of the prescribed width of the cord 
layer 9 as winding and the layer made to overiap. Even if it uses this cord layer 9, rectilinear- 
propagation steering stability does not fall to the center region Rc of the tread rubber 8 by applying 
the rubber 8A. 
[0035] 

[Example]With the radial ply tire for passenger cars, sizes are 205/65R15 and composition applies to 
the place shown in drawing 1 correspondingly. The radial carcass 6 has 1 ply which arranged the 
polyester cord of the rubber covering 1 500D/2 at about 90 degrees to the equatorial plane E of the 
tire 1. The belt 7 has the two-layer code intersection layer 7-1, and 7-2 and the top hoop direction 
arrangement organic fiber code layer 9 of a couple. 

[0036]The code intersection layer 7-1 and the code of 7-2 applied the steel cord of 1x3x0.23 
structure, and each steel cord was taken as 22-degree tilted arrangement to tire equatorial plane E. 
The cord layer 9 is two-layer [ which carried out spiral winding of the strip which put in order five 



nylon cords of 1260D/2 ]. 

[0037]The tread rubber 8 was considered as the following composition. 

Width of the center region Rc : (1) 42.5% of the width:grounding width of 15% of grounding width, and 
the both-sides field Rs. (2) Dynamic-storage-modulus Eg'rSMPa of dynamic-storage-modulus 
E^':20MPa of the rubber A, and the (3) rubber layer SB, (4) The gauge ratio of gauge ratio:75% of the 
rubber layers 88 to tandelta:0.1 of the dynamic-storage-modulus E(,':3MPa (5) rubber layer 8C of the 
rubber layer 8C, and the gauge of the (6) tread rubber 8. and the rubber layer 80 : 25%. 
However, each dynamic-storage-modulus E^', Eg', E^', and tandelta were measured using the 
spectrometer made from Oriental energy machinery. 

[0038]In order to evaluate the effect of the working example tire, the conventional example tire which 
tread rubber was removed and also was doubled with the working example tire was prepared. The 
tread rubber of the conventional example tire was made into a cap/base structure, the same rubber 
as the rubber layer 8B of the working example tire was applied to the cap, and the same rubber as 
the rubber layer 8C of the working example tire was applied to the base. 
[0039]The three following kinds of tests were carried out by using the tire of the two above- 
mentioned examples as a sample offering tire. 

(1) Rolling-resistance test : it is filled up with internal pressure 200kPa, press each tire against the 
drum 1.7 m in diameter which rotates at 60 km/h under the load of load 4.9kN, and measure rolling 
resistance. Expressing the measurement result with the index which sets a conventional example tire 
to 100, the value presupposed that smallness I see is good. 

(2) In-the-car sound (R/N) test : all the rings of the passenger car of the displacement 2.5L were 
equipped, and the sound (R/N) in the car in the front seat when it runs the asphalt road surface top 
containing a ball of a test course at 40 km/h was measured. Expressing the measurement result with 
the index which sets a conventional example tire to 100, the value presupposed that smallness I see 
is good. 

(3) Rectilinear-propagation steering stability test : all the rings of the passenger car of the 
displacement 2.5L were equipped, and grading evaluation of the conventional example tire was carried 
out as the index set to 100 with the feeling when run the highway top at 80-100 km/h. Size I see of a 
value is good. 

[0040]85 and a sound (R/N) in the car are [ 90 and the rectilinear-propagation steering stability of 
the index number of the working example tire by the above-mentioned test result of rolling 
resistance ] 105. this result to the working example tire — any of three performances of rolling- 
resistance performance, in-the-car sound (R/N) performance, and rectilinear-propagation steering 
stability — although — it turns out that it is improving simultaneously. 
[0041] 

[Effect of the Invention]According to the invention indicated to the Claims 1-6 of this invention, the 
pneumatic tire which can raise simultaneously each of three performances of rolling-resistance 
performance, in-the-car sound (R/N) performance, and rectilinear-propagation steering stability can 
be provided. 
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TECHNICAL FIELD 

[Field of the Invention]Especially this invention relates to the pneumatic tire which raised rolling- 
resistance performance, a sound (it is called a load noise and following R/N) in the car, and 
rectilinear-propagation steering stability about a pneumatic tire and the radial-ply tire containing air 
with which a passenger car, a light truck, etc. present the purpose for spending of a compact vehicle 
comparatively more at details. 
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PRIOR ART 



[Description of the Prior Art]The pneumatic tire used for the compact vehicle described at the 
beginning is required to be in the level excellent in each of many performances, such as rolling- 
resistance performance, a sound (R/N) in the car, and rectilinear-propagation steering stability. 
Therefore, many of many of these improved efficiency means are proposed conventionally. 
[0003]For example, a means to apply what is called a cap/base structure to tread rubber is well 
known as a rolling-resistance improved efficiency means, i.e., a low rolling-resistance-ized means. . 
This structure makes tread rubber two-layer, and excel in the cap rubber of an outer layer at wet 
performance or towage performance. Rubber with a comparatively large value of tandelta is applied, 
the value of tandelta is comparatively small, for example, a hysteresis loss is a small thing for which 
tandelta appropriates 0.1 or less rubber at 60 ** at base rubber of a inner layer. 
[0004]It is the fact which the tire provided with the tread rubber of this cap/base structure has 
contributed to low rolling-resistance-ization as it is. However, shear rigidity is low, as a result when 
transmitting the grip force received by the tread of a tread part to a belt, a time lag arises, and base 
rubber for realizing sufficient low rolling-resistance performance brings about rectilinear-propagation 
steering stability and the fault to which the steering performance in a minute steering angle falls 
especially. 

[0005]The above-mentioned cap/base structure are crossed to tread part overall width, and a means 
to apply a cap/base structure only to the tread rubber portion of the part both-sides field except a 
tread part center region in addition to this is also known. This another structure is proposed from the 
contribution of rolling resistance of the shoulder region of a tread part being high. 
[0006]Rubber with low hardness or dynamic-storage-modulus E' is small to the above-mentioned cap 
rubber, for example, it is proposed by the reduction means of the sound (R/N) in the car, for example 
that E' applies the rubber of 1 1 or less MPa at 30 **. However, even if it uses cap rubber, it has the 
problem of the transfer lag of the power which base rubber still mentioned above. If high hardness 
rubber thru/or high dynamic-storage-modulus E' rubber are applied to cap rubber for this problem 
solving, the problem to which oscillating riding comfortability performance and rolling-resistance 
performance fall will arise. 

[0007]As a reduction means of other sounds (R/N) in the car, a way is covered by the reinforcement 
cord layer of a special couple outside the both-sides end of a belt, the structure which strengthens a 
belt both-sides end is proposed, and it is known that this structure is effective in in-the-car sound 
(R/N) reduction. However, since the rigidity of a belt center section compares with the rigidity of a 
side part and becomes smaller, this kind of strengthening belt structure is accompanied by the 
problem that rectilinear-propagation steering stability falls. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]According to the invention indicated to the Claims 1-6 of this invention, the 
pneumatic tire which can raise simultaneously each of three performances of rolling-resistance 
performance, in-the-car sound (R/N) performance, and rectilinear-propagation steering stability can 
be provided. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]In conventional technology, as explained in full , detail 
above, if it is going to raise one performance in rolling-resistance performance, a sound (R/N) in the 
car, and rectilinear-propagation steering stability, the problem that residual performance degradation 
is obliged arises, and a means to solve this problem completely is desired today. 
[0009]Therefore, an object of especially the invention indicated to the Claims 1-6 of this invention is 
to provide the pneumatic tire which was described at the beginning and which can raise 
simultaneously three performances of rolling-resistance performance, a sound (R/N) in the car, and 
rectilinear-propagation steering stability about the pneumatic tire of a compact vehicle 
comparatively. 
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[Means for Solving the Problemjln order to attain the above-mentioned purpose, an invention 
indicated to Claim 1 of this invention, A radial carcass reinforced over between [ which has a tread 
part, and a sidewall part of a couple and a bead part of a couple which stand in a row on the both 
sides, and laid these each part underground in a bead part ] bead cores. In a pneumatic tire which has 
tread rubber which is provided with a belt which strengthens a tread part with a periphery of this 
radial carcass, and constitutes a tread part from two or more sorts of rubber compositions. Have 
tread rubber and center region rubber which faces across a tire equatorial plane, and both-sides field 
rubber of another kind which stands in a row to this rubber this both-sides field rubber, a rubber 
layer of a method of the outside of a tire radial direction — among those, it having composite rubber 
lamination with an another kind rubber layer of a direction, and under temperature of 30 **, frequency 
of 50 Hz, and a test condition of 1% of a dynamic strain. Dynamic-storage-modulus E^' of center 
region rubber, It compares with dynamic-storage-modulus Eg' of a way rubber layer outside a both- 
sides field, and has a bigger value, and an inner direction rubber layer of a both-sides field is a 
pneumatic tire, wherein tandelta on temperature of 60 **, frequency of 50 Hz, and a test condition of 
1% of a dynamic strain has physical properties which are 0.1 or less. 

[0011]It is a value calculated in accordance with a method by which above-mentioned dynamic- 
storage-modulus E/, Eg', and tandelta were indicated to a test method of JIS K 7198 (1991) here. 
The same may be said of dynamic-storage-modulus Eq' described below. 
[0012]About an invention indicated to Claim 1, like an invention indicated to Claim 2, dynamic- 
storage-modulus Eq' of a way rubber layer is compared with dynamic-storage-modulus Eq' of an 
inner direction rubber layer, and has a bigger value outside a both-sides field under a test condition 
of the above-mentioned dynamic storage modulus. 

[0013]About Claim 1 and an invention indicated to 2, like an invention indicated to Claim 3, center 
region rubber has dynamic-storage-modulus E^' of 12 or more MPa under a test condition of the 
above-mentioned dynamic storage modulus, and a way rubber layer has dynamic-storage-modulus 
Eg' of 11 or less MPa outside a both-sides field. 

[0014]Like an invention indicated to Claim 4 about an invention indicated to Claims 1-3, Like an 
invention indicated to Claim 5 about an invention which a method rubber layer of outside occupied a 
gauge of 60 to 90% of within the limits, and an inner direction rubber layer occupied a gauge of 10 to 
40% of within the limits to a tread rubber gauge of a both-sides field, and was indicated to Claims 1-4, 
Center region rubber has the tread part width of 10 to 20% of within the limits of grounding width of a 
tread part. According to grounding width indicated to be grounding width here to JATMA YEAR 
BOOK (1999), a chapter of general information, and a definition of term, pneumatic pressure of 
regulation in description considers it as the highest pneumatic pressure corresponding to maximum 
load capacity, and regular mass is made into maximum load capacity. It is below the same. 
[001 5]A belt is provided with the following like an invention indicated to Claim 6 about an invention 
indicated to Claim 1. 

A code intersection layer more than two-layer. 

It is a tread part hoop direction arrangement organic fiber code layer more than a wrap couple from a 
method of the outside of a tire radial direction about a both-sides end of this code intersection layer. 

[0016] 

[Embodiment of the Invention]Hereafter, this embodiment of the invention is described based on 
drawing 1 . Drawing 1 is a sectional view of the pneumatic tire of this invention. The pneumatic tire 
(henceforth a tire) 1 is provided with the following in d rawin g,!. 



MEANS 



Tread part 2. 

The sidewall part 3 of a couple and the bead part 4 of a couple which stand in a row on the both 
sides. 

[0017]The tire 1 is provided with the following. 

One or more plies and the example of a graphic display which are prolonged over between [ which 
was laid underground in the bead part 4 ] bead core 5 are the radial carcasses 6 of 1 ply. 
It is the belt 7 to the periphery of the radial carcass 6. 

The radial carcass 6 reinforces each part 2-4 of the above, and the belt 7 strengthens the tread part 
2. The radial carcass 6 comprises the ply which becomes the rubber covering radial arrangement of 
organic fiber codes, such as nylon cords, a polyester cord, and a rayon code. The radial carcass 6 
shown in drawing 1 is provided with the folded section 6t which turns up the surroundings of the bead 
core 5 outside from the inside of the tire 1 . 

[001 8]The tread part 2 is provided with the tread rubber 8 constituted from two or more sorts of 
rubber compositions. The tread rubber 8 is provided with the following. 
Rubber 8A of the center region Rc which sandwiches tire equatorial plane E. 
Rubbers 8B and 8C of the both-sides field Rs. 

The rubbers 8B and 8C stand in a row to the rubber 8A along tread part 2 hoop direction. The 
rubbers 8A, 8B, and 8C comprise the rubber composition of another kind, respectively, the rubbers 
88 and 8C of the both-sides field Rs — the rubber layer 88 of the method of the outside of a radial 
direction (henceforth a radial direction) of the tire 1 — among those, it shall have composite rubber 
lamination with the rubber layer 8C of a direction The rubber 8A consists of a single rubber 
composition,, and couples directly the rubber 8A and the rubber layer 8C with the belt 7. 
[0019]The relation of the dynamic storage modulus described below between the way rubber layers 
8B shall be realized here outside the rubber 8A of the center region Rc, and the both-sides field Rs. 
That is, under the temperature of 3D **, the frequency of 50 Hz, and the test condition of 1% of a 
dynamic strain, dynamic-storage-modulus Ey^' of the rubber A of the center region Rc is compared 
with dynamic-storage-modulus Eg' of the way rubber layer SB outside the both-sides field Rs, and 
has a bigger value. 

[0020]The inner direction rubber layer 80 of the both-sides field Rs shall have physical properties 
whose tandelta on the temperature of 60 **, the frequency of 50 Hz, and the test condition of 1% of 
a dynamic strain is 0.1 or less. At this point, the inner direction rubber layer 80 is equivalent to 
conventional base rubber, and therefore, outside the both-sides field Rs, dynamic-storage-modulus 
Eg' of the way rubber layer SB shall be compared with dynamic-storage-modulus E^,' of the inner 
direction rubber layer 80, and shall have a bigger value. 

[0021 ]Now, when slip angle 1 degree is given to the slick tire which rolls under loading, The relation 
between the grounding width position of tread part 2 tread to ground and the lateral force (side force) 
to generate is solved by actual Measurement Division, the lateral force generated in a grounding 
center region so that clearly from drawing 2 in which the result is shown as a plot diagram compares 
with the lateral force generated in a both-ends field, and it turns out that it is remarkably large. The 
lateral force generated as the whole tire is expressed with the area (N) surrounded by a plot diagram. 
The numerals e are the straight lines on a tire equatorial plane. 

[0022]The tire 1 provided with the tread rubber 8 described above. First, based on the plot diagram 
shown in drawing 2 , since dynamic-storage-modulus E^' of the rubber 8A of the center region Rc of 
the tread rubber 8 is the maximum in the tread rubber 8, it turns out that it can generate and the 
lateral force at a minute steering angle with the big tire 1 is excelled in rectilinear-propagation 
steering stability. 

[0023]Next, the input from a portion with high tread ground pressure of the tread part 2 under the 
loading of the tire 1 had influence dominantly, and in the case of the radial ply tire, the ground 
pressure of the both-sides field Rs compared with it of the center region Rc, and, as for the sound 
(R/N) in the car, solved the higher thing. 

[0024]Therefore, even if the affecting degree to a sound (R/N) in the car arranges the rubber A of 
high dynamic-storage-modulus E^' to the small center region Rc, Outside the both-sides field Rs, 
dynamic-storage-modulus Eg' of the way rubber layer SB and dynamic-storage-modulus Eq' of the 
inner direction rubber layer 80 compare with dynamic-storage-modulus E^' of the rubber A of the 
center region Rc, and are alike in it being a smaller value, and an in-the-car sound (R/N) level 
reduces the tire 1 more. 



[0025]Even if it finally arranges the rubber 8A of high dynamic-storage-modulus E^' to the center 
region Rc, The method rubber layer 8B of outside absorbs the rolling-resistance increment, and 
further dynamic-storage-modulus E^.' of the inner direction rubber layer 8C of the both-sides field 
Rs, When it compares with dynamic-storage-modulus Eg' of the way rubber layer 8B outside the 
both-sides field Rs, and it is a smaller value and tandelta of the inner direction rubber layer 8C is 0.1 
or less, low rolling-resistance performance of the tire 1 improves. 

[0026]As stated above, the tire 1 provided with the tread rubber 8 can raise these 3 performance 
simultaneously, without making all of three performances of rolling-resistance performance, a sound 
(R/N) in the car, and rectilinear-propagation steering stability into a sacrifice. 
[0027]As for the value of each upper dynamic storage modulus, that the rubber 8A of the center 
region Rc has dynamic-storage-modulus E^' of 12 or more MPa, and the way rubber layer 8B has 
dynamic-storage-modulus Eg' of 1 1 or less MPa outside the both-sides field Rs under the above- 
mentioned test condition actually suits the improvement in simultaneous of said three performances. 
Especially application of the rubber 8A of the center region Rc with dynamic-storage-modulus E^' of 
1 2 or more MPa demonstrates the rectilinear-propagation steering stability which can be detected 
also with a common driver. 

[0028]Here, in less than 12 MPa, since rectilinear-propagation steering stability, especially the 
rectilinear-propagation steering stability in a minute steering angle fall here, dynamic-storage- 
modulus E^' of the rubber 8A of the center region Rc is improper. If dynamic-storage-modulus Eg' of 
the way rubber layer 88 exceeds 11 MPa outside the both-sides field Rs, since rolling resistance will 
increase and an in-the-car sound (R/N) level will go up, it is improper. 

[0029]That the method rubber layer 88 of outside occupies the gauge of 60 to 90% of within the 
limits, and the inner direction rubber layer 8C occupies the gauge of 10 to 40% of within the limits to 
the gauge of the tread rubber 8 in the both-sides field Rs suits the improvement in simultaneous of 
said three performances. 

[0030]Since rolling resistance will increase if rectilinear-propagation steering stability falls [ the rate 
over the gauge of the tread rubber 8 ] here at less than 60% about the gauge of the method rubber 
layer 88 of outside and a rate exceeds 90%, all are improper. Since rectilinear-propagation steering 
stability will fall if rolling resistance increases in less than 10% in the rate over the gauge of the tread 
rubber 8 and a rate exceeds 40% about the gauge of the inner direction rubber layer 8C, all are 
improper. 

[0031]The rubber 8A of the center region Rc shall have two tread parts of 10 to 20% of within the 
limits of the grounding width (previous explanation is followed) of the tread part 2. It is the width of 
the center region Rc shown in this width, i.e., drawing 1. and each **** is located on a flat surface 
parallel to tire equatorial plane E. Thereby, the improvement in simultaneous of said three 
performances will become much more positive. 

[0032]Since rolling-resistance performance and a sound (R/N) in the car will stop at undesirable 
performance if it becomes insufficient [ less than 10% of the grounding width of the tread part 2 ] 
rectilinear-propagation steering stability's improving the rubber 8A of the center region Rc and it 
exceeds 20% here, all are improper. 

[0033]In order to aim at reduction of a sound (R/N) in the car further, here, As shown in drawing 1, 
as for the belt 7, having the tread part 2 hoop-direction arrangement rubber covering organic fiber 
code layer 9 more than a wrap couple (the example of a graphic display is a couple) from the method 
of the outside of a tire radial direction suits the code intersection layer 7-1 more than two-layer (the 
example of a graphic display is two-layer), 7-2, and the code intersection layer 7-1 and the both- 
sides end of 7-2. 

[0034]The rubber coated cord of each class points out the laminated constitution which crosses 
mutually on both sides of tire equatorial plane E in the code intersection layer 7-1 and 7-2, and a 
steel cord suits this code. Preferably the hoop direction arrangement organic fiber code layer 9 one 
or more Two or more organic fiber codes. For example, suppose that it is good either to consider it 
as the layer which carried out spiral winding of the strip whose width, such as nylon cords, a 
polyester cord, and a rayon code, is 4-1 5 mm, or to use the layer of the prescribed width of the cord 
layer 9 as winding and the layer made to overlap. Even if it uses this cord layer 9, rectilinear- 
propagation steering stability does not fall to the center region Rc of the tread rubber 8 by applying 
the rubber 8A. 
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EXAMPLE 



[Example]With the radial ply tire for passenger cars, sizes are 205/65R15 and composition applies to 
the place shown in drawing 1 correspondingly. The radial carcass 6 has 1 ply which arranged the 
polyester cord of the rubber covering 1500D/2 at about 90 degrees to the equatorial plane E of the 
tire 1. The belt 7 has the two-layer code intersection layer 7-1, and 7-2 and the top hoop direction 
arrangement organic fiber code layer 9 of a couple. 

[0036]The code intersection layer 7-1 and the code of 7-2 applied the steel cord of 1x3x0.23 
structure, and each steel cord was taken as 22-degree tilted arrangement to tire equatorial plane E. 
The cord layer 9 is two-layer [ which carried out spiral winding of the strip which put in order five 
nylon cords of 1260D/2 ]. 

[0037]The tread rubber 8 was considered as the following composition. 

Width of the center region Rc : (1) 42.5% of the widthrgrounding width of 15% of grounding width, and 
the both-sides field Rs. (2) Dynamic-storage-modulus Eg':9MPa of dynamic-storage-modulus 
E^':20MPa of the rubber A, and the (3) rubber layer 8B, (4) The gauge ratio of gauge ratio:75% of the 
rubber layers SB to tandeltarO.I of the dynamic-storage-modulus E(.':3MPa (5) rubber layer 8C of the 
rubber layer 8C, and the gauge of the (6) tread rubber 8, and the rubber layer 8C : 25%. 
However, each dynamic-storage-modulus E^^', Eg', E^', and tandelta were measured usjng the 
spectrometer made from Oriental energy machinery. 

[0038]In order to evaluate the effect of the working example tire, the conventional example tire which 
tread rubber was removed and also was doubled with the working example tire was prepared. The 
tread rubber of the conventional example tire was made into a cap/base structure, the same rubber 
as the rubber layer 88 of the working example tire was applied to the cap, and the same rubber as 
the rubber layer 80 of the working example tire was applied to the base. 
[0039]The three following kinds of tests were carried out by using the tire of the two above- 
mentioned examples as a sample offering tire. 

(1) Rolling-resistance test : it is filled up with internal pressure 200kPa, press each tire against the 
drum 1.7 m in diameter which rotates at 60 km/h under the load of load 4.9kN, and measure rolling 
resistance. Expressing the measurement result with the index which sets a conventional example tire 
to 100, the value presupposed that smallness I see is good. 

(2) In-the-car sound (R/N) test : all the rings of the passenger car of the displacement 2.5L were 
equipped, and the sound (R/N) in the car in the front seat when it runs the asphalt road surface top 
containing a ball of a test course at 40 km/h was measured. Expressing the measurement result with 
the index which sets a conventional example tire to 100, the value presupposed that smallness I see 
is good. 

(3) Rectilinear-propagation steering stability test : all the rings of the passenger car of the 
displacement 2.5L were equipped, and grading evaluation of the conventional example tire was carried 
out as the index set to 100 with the feeling when run the highway top at 80-100 km/h. Size I see of a 
value is good. 

[0040]85 and a sound (R/N) in the car are [ 90 and the rectilinear-propagation steering stability of 
the index number of the working example tire by the above-mentioned test result of rolling 
resistance ] 105. this result to the working example tire — any of three performances of rolling- 
resistance performance, in-the-car sound (R/N) performance, and rectilinear-propagation steering 
stability — although — it turns out that it is improving simultaneously. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view of the pneumatic tire by this invention. 

[Drawing 2] It is an explanatory view showing the generating degree of the lateral force in the 

grounding position of a tread part. 

[Description of Notations] 

1 Pneumatic tire 

2 Tread part 

3 Sidewall part 

4 Bead part 

5 Bead core 

6 Radial carcass 
6t folded section 

7 Belt 

7-1 and 7-2 Code intersection layer 

8 Tread rubber 

8A Center region rubber 

SB The way rubber layer outside the both-sides field Rs 

8C The inner direction rubber layer of the both-sides field Rs 

9 Hoop direction arrangement organic fiber code layer 
E Tire equatorial plane 

Rc center region 
Rs both-sides field 
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DRAWINGS 

[Drawing 1] 
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^tfcft-S t a n 5*50 . 1 OTTfeSifSj-ttlr^rl- 1. 

mmmm^mE^ - n-ndm^cmmrm 

[ 0 0 2 1 ] - ^^M<r>-TX^mh X u ••/ ^ ^ 
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^mMtru-yYnm-cmtfih'm. (n) x-hhh 

[0022] JiLhig'^JtM^vHa'AS&iii.l.^'^^ 
Hi. t-f, H2t=^St-ro-yhiSigIt*o-§. Vl^-y 

[00 23] mrtW (R/N) ^^-^ICO?? 

ti{,z± Lxn-^\^^t mm Lf^ . 

[0024] J: -:>T. (R/N) 
■^\,^*S/h$<,^4J:ft^«Rc t^u»fl<»^m5itt^E« - 

<7)iSMIfjg®'l±$EB ' atJf|*i:^r::?"AJi8Cc7)l||WBf^ 
{is Sl*lW (R/N) 

[0025] mc, ^i^^Rc ^zn^mm%mm'& 

pWd-A^8C««lWfifiSitt^Ec ' MMliR 
s «i'h:^:fAJi8B<?)BWIifiiS¥1t¥EB ' t-ittJ:'? 

l*i:fr:/AJi8C(?)tan5-)!)S 

0. nxTx-hh^tuz^'o. ^^^uimd}^^mk 

[0 0 26] BU:aS^3tj:'3(=, hV-y H^-ASSriit 

hf^^ut. mmwrn^. (R/N) av' 
mmm^%'&m<^3mfr)^^-ffii>mmz-t^ ; fc^sr 
<. ::tL^,3ttig^Inii^t=itn±$*sc:tzpr#i,. 
[0027] m±ff>mti^^smm<mi. mmcn 

S5^#TtT, ^ifeSlSRc cO:3'A8A*5l2MPa 
^Xtmrn^rmm^^ ' S:*L. Sfi!«i«{Rs co^f- 
H^tm 8 B 1 1 M P a ttT<Ol!lWfif ^tt$E B ' 
Sr*-t'S.<0)6-\ fiiE3ttSg<OPIIl$|6]±{:a^-r^. # 

12MPaja±«i!)fl<))if^3l14*Eft ' ^to** 
ffl^Rc (OdASAcOffifflJi. -JKcON'^-^^^Ti^ffl 

[00 28] +*^I«{Rc cO=/"A8Ai7)i)S<)^ 

^p!tt¥E« ' An2MPa*}tT'{4. ititMlffi^^tt 



B<7)i!)6W«3¥tt^EB ' »niMPa^S^|.i:. 
^^'OSKA^'ttJDL, (R/N) l''<;l'*s±#-ri. 

[ 0 0 2 9 ] i/^, HffMilSRs Cfettl. -y K^'A 
8«^^-i>"ic*tL, ^'l-:^3fAjI8Bi±6 0-9 0%«7)|5 
HrtO^^-vJiSaO. l*l3^rfi,j|8C(ilO-4 0%cO 

[0030] $'h:^3'A18B(5D^r'-i;tML. 

hx^y }i-dj^s(nd^-'Jizm-i.m^ii^bo%mx' 
tm,mmm^mm-thcr,x'\^-i^i>^x-h^. m 

rTAmBCcn^-l^lzmVXU. VV'v Fa^'AS^Od^- 

'ji,zn-th m-^ii'^ 1 0 . d ffitaA^'tssD 

[003 1 ] ±tz^ 'ip^Wm-c (7)-dM.S,A\i. Vl-y 
[0 032] tf^JtHi^Rc (7)rfA8A*<, hU- 

■yHg?2c7)«titicoi o%*)ifc{i:. wmm^mm. 

^^}Lm-\-%bti'0 . 2 0%^@xl.i:l£*s'5Sln;'li 
llt*f*l# (R/N) i:*q^M(7)'ttggt=±4l.«OT'V^ 

■ffii^T^x-hh. 

[ 0 0 3 3 ] iiT\ J: i^-^^rt^ ( R/N ) ffym. 
(ia^M(i2Ji) iOn-K3<^7-l, 7-2i:, n-F 

^ii 7-1,7 -2comm3^^' A ^m^-^misi. o 

[0 034] 3-F^^7-K 7-2fc{i, i&ifcOn'A 

wm^- Yi^^^^^^mE ^w,Lxm^\,z-^-tm 

S^:, Jf:t(6]ffi^ffi^iii:3-FM9{i, l*i-:i 

-ri-ifc. X{3:3-t<Ji9t?)p;r5gili«0Ji^^liL, :t- 
£7)3-Ha9S:fflVi-Ct. M^-y FrTAScTJ+i^lIlliR 

c ^dM^sK^mm^^tx^mmikmimmiT 

[0035] 

[sijfigij} m?m.my'JTii'ry^9^-^x\ ^-ixifi 

2 0 5/6 5R1 5t'J!)')> «fiS:{ilIH::S^ti:i^tc 
mt-S. 5vr;U>*-;i>;^6{4, :^A1^M1 5 0 0D/ 
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9 0° T«?iJLJtl7"7-<Sr*-rSo ^il^hlli. 21 

[0 0 3 6] 7-2<03-H{4. ix 

3x0. 2 3.1i^i(?w^-;l'3-F&iifflL, 
;>3-F(i^'^^Si3i®EtJtL2 2" commmt L 
it, 3-KS9{i. 1 26 0D/2;?)-^^nyi3 

h. 

[0037] F 3'A 8 \mT<r)m^S. tLtz^ 

{ 1 ) ^mmRc «ii : gittfgcoi 5%. smi^R 

(2) r?'AAC0llWl?i^W'l4^Efl ' : 2 0MPa, 

( 3 ) n'vi*! 8 B cOlil6W^?itt^EB ' : 9 M P a . 

(4) ::f/,Jf BCCOSlSgmWtt^Ec ' : 3MPa 

(5) :f'i^l8C(^t an5 : 0. 1, 

( 6 ) hi/ 7 F rf'A 8 <50^r- i; tJtt -S dAJl 8 B £73ir' 
-i^'it^: 7 5%. n-AMSCiTJ^^^-J/ib^: 2 5%, 

tan (Jii. %WnWm:^'<-^ Nn>-:?^ffll^ri] 

[0038] ^SSM:?-^-¥'<^^S^fF<i-ri.;ty). F 
•y F of' A ^ < ffifi^MM^ ^i.z^h'±tim:m ^ ^ 
"T^mm Lfz. %m\i'-^^^ F F ■:iMi^^ -rr 

8Bh|BI-:5-A?rJgfflL, '<-Xtti||]56fi?iJ^'^^£03' 

[ 0 0 3 9 ] ±iB2fiaj<7):?^-lrS-«^:5'-^^fc LTTIB 
3ffil»co7^xF5rSIStUv:, 

(1) g*SDffiiS:T:^F : |^E2 0 0kPaSr^E:T^ 
itS4 . 9 kNiOAl^<7DTT'6 Okni/hTHte-T^lS 

m^h> M'm^i^n^^'^^ 1 0 0 fc-tSfl 

(2) (R/N) T^Xb :SfmS2. 5h(r)mm 
m<^±mzm L . f-:^ F 3 -;;^c055A 9 TX 7 r 
F8&E±^4 Okm/hT^L.!ti: ^i?)Bif*T<59$l*I* 

(R/N) m^n^mimmi^^^t: i o 



it. 

( 3 ) iSjt^^^ttfgrX F : *fmft2 . 5 LcO^ffl 
mt7):^^t^«L. a^S§±S: 8 0-10 Okm/ht'^ 
L:t 1 1= ^07 -f - U y /t J: , mM&l^ ^ -VS: 1 0 
0 J:-r-SmtcTS^?.fWLit. fiii:A:^l.{5t"^V\ 

[0040] ±Ei7)7^X F^SC i ^cojg 
mfiii, Sii^'Dffiito^'S 5 , ( R/N ) y!)^ 9 0 . 

m^^^ii. mmum. mp^^ (r/n) m& 

[004 1] 

[ %mcr>^M ] i «Ol^B3cott5KiM 1 - 6 icisa L-fcHBB 

[HI] z co^mz i i>s^ ioi!^^ -^mmmfh 
I. 

[112 ] F V '/ F^c7)gfiififia(c:f3{tS«l*i«ll^ 

2 Fl^yFgS 

3 If-f F'>*-;VgS 

4 b--F«l5 

5 h'-Fr3T 

6 ^=JTM~:^X 
6t WMLgS 

7 <;PF 

7-1, 7-2 3-F3c^ii 

8 FU-yFn'T, 

8 A fp^mm=i'I^ 

SB mmmmRs mif-^'j^a 

8C Wfilffl^Rs COrt^^n'AS 

9 JiI:^f6lK?iJi&liliM3-F'M 
E 9^^^mm 

Rc ^'ifeMl^ 

Rs mmmi 
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[01] [m2] 




